SUMMARY Mechanical function remains depressed for hours and days after even brief periods of ischemia. To determine whether the depressed function of the reperfused myocardium could be improved by inotropic stimulation, we studied segmental function during ischemia and after reperfusion using mercury-in-Silastic length gauges in 15 dogs. During coronary artery occlusion, segmental function could not be improved by inotropic stimulation with dopamine. Release of occlusion after 30 minutes of ischemia resulted in only slight improvement in segmental function (systolic shortening at 20% of control). After reperfusion, segmental function could be markedly enhanced by inotropic stimulation. The response to inotropic stimulation was similar after reperfusion after 3 hours of ischemia if the myocardium remained viable (nine dogs). When the myocardium was necrotic (five dogs), there was no improvement after reperfusion, either spontaneously or in response to inotropic stimulation. If applicable to humans, these results suggest that intractable pump failure caused by extensive but reversible ischemia could be effectively treated by reperfusion and inotropic stimulation.
INTRACTABLE HEART FAILURE remains the principal cause of in-hospital mortality among patients with myocardial infarction. Because heart failure is usually the consequence of extensive ischemic injury, interventions have been designed to reduce the ischemic injury by reducing myocardial oxygen demand, augmenting collateral blood supply,' and by restoring antegrade flow in the occluded coronary artery. 24 In animals, however, restoration of myocardial viability is not immediately followed by restoration of mechanical function. 5' 6 For instance, the myocardium reperfused after only 20 minutes of ischemia remains severely depressed for at least 6 hours. 7 Since the mechanical function of the acutely ischemic myocardium cannot be improved by inotropic stimulation8' 9 it seemed important to determine whether the depression of mechanical function could be improved by inotropic stimulation after reperfusion.
Materials and Methods
Mongrel dogs that weighed 20-32 kg were anesthetized with intramuscular morphine sulfate, 1.5 mg/kg, followed by i.v. pentobarbital, 20 mg/kg. Supplemental pentobarbital was administered as required to inhibit the ocular blink reflex. A Harvard respirator was used for artificial ventilation with room air through a cuffed endotracheal tube. After thoracotomy through the fifth left intercostal space, the heart was suspended in a pericardial cradle; the left anterior descending coronary artery (LAD) was dissected between the first and second diagonal branch and fitted with a snare.
To study regional mechanical function, a mercury- fig. 1) or group 2 (fig. 2) . In some dogs, dopamine actually worsened segmental function in that it induced or increased systolic lengthening ( figs. 3 and 4) .
Effect of Dopamine on Segmental Function After Reperfusion
After reperfusion, segmental function remained severely depressed. In group 1, systolic shortening recovered after reperfusion to only 20% of the preocclusion level ( fig. 1) . Infusion of dopamine after reperfusion markedly enhanced systolic shortening, from 2.3 + 3. 1% to 12.5 ± 7.3% (p < 0.05) ( fig. 1 ), a value not significantly different from the preocclusion level.
In the control group of dogs not receiving dopamine either during occlusion or after reperfusion, segmental function remained severely depressed and showed no tendency to recover during the 40-minute postreperfusion observation period ( fig. 1) .
In nine dogs of group 2, systolic shortening recovered slightly, to 10% of control on the average, after untreated reperfusion. Infusion of dopamine to these dogs (group 2A, fig. 2 ) improved systolic shortening from 0.55 1.5% to 10.1 ± 6.4% (p < 0.05), a value not significantly different from that before coronary artery occlusion (10.9 ± 3.9%). In these nine dogs, the TTC technique showed either no necrosis or necrosis only in the subendocardial third of the wall thickness ( fig. 5A ).
In five dogs of group 2, segmental function showed no improvement after reperfusion alone or during infusion of dopamine (group 2B, fig. 2 ). In these dogs, the TTC technique revealed necrosis involving virtually the entire wall thickness in the area of the length gauge ( fig. 5B) 
